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1-7. (canceled) 



8. (currently amended) A signal fault detection system useable in 
electrical control sensors for shaft speed signal frequency change rate tests, 
detecting intermittent or "in-range" failures of the signal rate of change , 
comprising: 

5 means for measuring frequency of a shaft speed signal; 

means for calculating a rate of change (time derivative) of the 
measured signal; 

means for estimating a short-term variance ( s t a ndard dev i at i on) of 
the measured signal rate of change using the equation: Var[x] = EFx - E(x)l 2 = 
10 E[x 2 ] - E 2 [x], where x is the measured signal rate of change, E(x) is the 
expected value of x, E[x 2 ] is the expected value of x 2 , calculated by estimating 
the average of x 2 a n e s timat e d av e rag e of th e m e asured si gna l s quar e d rat e of 
ch a ng e over a predefined short term, and E 2 [x] is the sguared value of Efx], 
where Efxl is calculated by estimating the a s quar e d e s tim a t e d average of the 
1 5 measured signal rate of change over the predefined short term; 

means for estimating the short-term variance Varlxl = E[x 2 1 - E 2 fx1 
by employing the following algorithm: Varfxl = Filtered T(x) 2 1 - (Filtered Txl) 2 ; 

means for comparing the estimated variance with a predefined 
variance limit for a predefined amount of time; and 
20 means for deeming the measured signal invalid, if the estimated 

variance exceeds the predefined variance limit for the predefined amount of 
time. 
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9. (original) The system according to claim 8, wherein the means 
for comparing the estimated variance with a predefined variance limit for a 
predefined amount of time includes a latching counter. 

10. (currently amended) The system according to claim 9, wherein the 
latching counter time out rate being proportional to a time period the measured 
input is tpue one . 

1 1 . (original) The system according to claim 8, wherein the means 
for estimating a short-term variance of the measured signal rate of change 
includes a plurality of filters performing averaging function. 

12. (original) The system according to claim 11, wherein the filters 
selected from a group comprising analog filters, digital MR filters, digital FIR 
filters, and rolling average filters. 

13. (original) The system according to claim 8, wherein the 
system being implemented in a software program includes a set of computer- 
executable program instructions executed within the gas turbine engine control 
system. 

14. (original) The system according to claim 8, wherein the 
system being implemented is in a hardware circuitry. 

15-21. (canceled) 

22. (currently amended) A method useable in electrical control sensors 
for shaft speed signal frequency change rate tests, detecting intermittent or "in- 
range" failures of the signal rate of change , comprising the following steps: 
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(a) measuring frequency of a shaft speed signal; 
5 (b) calculating a rate of change (time derivative) of the measured 

signal; 

(c) estimating a short-term variance ( s tandard d e v i at i on) of the 
measured signal rate of change using the equation: Var[x] = E[x - E(x)1 2 = E[x 2 ] 
- E 2 [x], where x is the measured signal rate of change, E(x) is the expected 

10 value of x, E[x 2 ] is the expected value of x 2 t calculated by estimating the 
average of x 2 a n es t i mat e d av e rag e of the m e a s ur e d si gnal s quared rat e of 
chang e over a predefined short term, and E 2 [x] is the sguared value of EM, 
where E|x1 is calculated by estimating the a s quared es t i m a t e d average of the 
measured signal rate of change over the predefined short term; 

15 (d) estimating the short-term variance Varfxl = Efx 2 1 - E 2 [x1 by 

employing the following algorithm: Varfxl = Filtered f(x) 2 1 - (Filtered fxD 2 ; 

{4) {e} comparing the estimated variance with a predefined 
variance limit for a predefined amount of time; and 

{e) {f) if the estimated variance exceeds the predefined variance 

20 limit for the predetermined amount of time, deeming the measured signal 
invalid. 

23. (original) The method according to claim 22, wherein the step 
for comparing the estimated variance with a predefined variance limit for a 
predefined amount of time uses a latching counter. 

24. (currently amended) The method according to claim 23, wherein 
the latching counter time out rate being proportional to a time period the 
measured input is true one . 

25. (original) The method according to claim 22, wherein the step 
for estimating a short-term variance of the measured signal rate of change 
using a plurality of filters perform averaging function. 
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26. (original) The method according to claim 25, wherein the filters 
selected from a group comprising analog filters, digital MR filters, digital FIR 
filters, and rolling average filters. 

27. (original) The method according to claim 22, wherein the 
method being implemented in a software program includes a set of computer- 
executable program instructions executed within the gas turbine engine control 
system. 

28. (original) The method according to claim 22, wherein the 
method being implemented is in a hardware circuitry. 

Please add the following new claims: 

29. (New) A signal fault detection system for an engine compressor 
fan having a shaft speed signal Nfan, comprising: 

means for measuring frequency of the shaft speed signal Nfan; 

means for calculating a rate of change (time derivative) of the 
5 measured signal; 

means for estimating a short-term variance of the measured signal 
rate of change using the equation: Var[d(Nfan)/dt] = E[d(Nfan)/dt - 
E(d(Nfan)/dt)] 2 = E[(d(Nfan)/dt) 2 ] - E 2 [d(Nfan)/dt], where d(Nfan)/dt is the 
measured signal rate of change, E(d(Nfan)/dt) is the expected value of 
10 d(Nfan)/dt, E[(d(Nfan)/dt) 2 ] is the expected value of (d(Nfan)/dt) 2 , calculated by 
estimating the average of (d(Nfan)/dt) 2 over a predefined short term, and 
E 2 [d(Nfan)/dt] is the squared value of E[d(Nfan)/dt], where E[d(Nfan)/dt] is 
calculated by estimating the average of the measured signal rate of change 
over the predefined short term; 
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15 means for comparing the estimated variance with a predefined 

variance limit for a predefined amount of time; and 

means for deeming the measured signal invalid, if the estimated 
variance exceeds the predefined variance limit for the predefined amount of 
time. 



30. (New) A method for signal fault detection for an engine 
compressor fan having a shaft speed signal Nfan, comprising: 

measuring frequency of the shaft speed signal Nfan; 

calculating a rate of change (time derivative) of the measured 

5 signal; 

estimating a short-term variance of the measured signal rate of 
change using the equation: Var[d(Nfan)/dt] = E[d(Nfan)/dt - E(d(Nfan)/dt)] 2 = 
E[(d(Nfan)/dt) 2 ] - E 2 [d(Nfan)/dt], where d(Nfan)/dt is the measured signal rate of 
change, E(d(Nfan)/dt) is the expected value of d(Nfan)/dt, E[(d(Nfan)/dt) 2 ] is the 
10 expected value of (d(Nfan)/dt) 2 , calculated by estimating the average of 
(d(Nfan)/dt) 2 over a predefined short term, and E 2 [d(Nfan)/dt] is the squared 
value of E[d(Nfan)/dt], where E[d(Nfan)/dt] is calculated by estimating the 
average of the measured signal rate of change over the predefined short term; 

comparing the estimated variance with a predefined variance limit 
15 for a predefined amount of time; and 

deeming the measured signal invalid, if the estimated variance 
exceeds the predefined variance limit for the predefined amount of time. 



31. (New) A signal fault detection method useable in electrical control 
sensors for temperature signal change rate tests, detecting intermittent or "in- 
range" failures of the signal, comprising: 

means for measuring a temperature signal; 

5 means for estimating a short-term variance of the measured signal 

using the equation: Var[x] = E[x - E(x)] 2 = E[x 2 ] - E 2 [x], where x is the measured 
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signal, E(x) is the expected value of x, E[x 2 ] is the expected value of x 2 , 
calculated by estimating the average of x 2 over a predefined short term, and 
E 2 [x] is the squared value of E[x], where E[x] is calculated by estimating the 
10 average of the measured signal x over a predefined short term; 

means for estimating the short-term variance Var[x] = E[x 2 ] - E 2 [x] 
by employing the following algorithm: Var[x] = Filtered [ (x) 2 ] - ( Filtered [x] ) 2 . In 
this algorithm the approximate value of the expectation operation (E), which is 
the estimated short term average signal x, is obtained by an averaging filter. 

1 5 means for comparing the estimated variance with a predefined 

variance limit for a predefined amount of time; and 

means for deeming the measured signal faulted or invalid, if the 
estimated variance exceeds the predefined variance limit for the predefined 
amount of time. 

32. (New) The system according to claim 31, wherein the means for 
comparing the estimated variance with a predefined variance limit for a 
predefined amount of time includes a latching counter. 

33. (New) The system according to claim 31, wherein the means for 
estimating a short-term variance of the measured signal by employing an 
averaging filter to perform the expectation operation, where the averaging filter 
includes a plurality of filters performing averaging function in the calculation of 
E[x 2 ] and E 2 [x]. 

34. (New) The system according to claim 33, wherein the filters 
selected from a group comprising analog filters, digital MR filters, digital FIR 
filters, and rolling average filters. 
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35. (New) The system according to claim 31, wherein the system 
being implemented in a software program includes a set of computer- 
executable program instructions. 

36. (New) The system according to claim 31 , wherein the system 
being implemented is in a hardware circuitry. 



